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Cancer Mortality in Nonsmoking Women with Smoking 
Husbands Based on a Large-Scale Cohort Study in Japan 1 

Takes^Hirayama 

National Cancer Center Research institute, bl Tsnkiji S*chnme. Chuo-ku..TtAxo 104. Japan 

Mortality of 91340 nonsmoking wives was studied in relation to the smoking habits of 
their husbands by means of a cohort study in Japan. During 16 years of follow-up. 200 1 
deaths from lung cancer took place. The relative risks of lung cancer in these nonsmoking 
wives were I 00. 1.36. 1.42. 138. and 1.91 when husbands were nonsmoken. ca-smokers. 
or daily smokers of I-14.15-19. or 20 or more cigarettes daily, respectively. Corresponding 
relative risks for stomach cancer were 1.00. 1.16. t.00. 1.00. and 1.01. respectively. Spec¬ 
ificity of association and internal consistencies were observed Among cancers of each sue. 
a similar tendency toward risk elevation in nonsmoking wives with smoking husbands was 
observed for nasal sinus cancer, brain tumors, and cancer of all sites besides lung cancer. 

In interpreting these results, the significance of proaimity in exposure to sidestream smoke 
in Japanese homes was stressed, c hw acmjmuc i«c 

INTRODUCTION 

The possible health hazard due to passive smoking was evaluated by the ob¬ 
servation of mortality in nonsmoking wives with smoking husbands. As reported 
previously (6). nonsmoking wives of heavy smokers had a significantly elevated 
risk of lung cancer. Results of our large-scale cohort study reported here not only 
confirm the results of the previous report, but also reveal additional evidence of 
the health consequences of passive smoking by pointing out excess deaths due 
to cancer of other selected sites. 

MATERIAL'S AND METHODS 

A prospective cohort study on the health consequences of cigarette smoking 
has been in progress.in Japan since the fall of 1965. In total. 265.118 adults 
(122.261 men and 142.857 women) ages 40 years and above. 94.87c of the census 
population in the study area in 29 Health Center Districts in Japan, participated. 
They were interviewed from October I to December 31, 1965. and have been 
tracked by establishing a record linkage system between the risk factor records 
and death certificates. 

The 16-year follow-up results of this census-population-based cohort study 
were used as the materials for the study. 

RESULTS 

In a large-scale cohort study carried out in Japan from 1966 to 1981. non¬ 
smoking wives with smoking husbands were found to carry a significantly ele- 


1 Presented atlhe Symposium “Medical Perspectives on Passive Smoking." April 9-12. 1964. 
Vienna. Austria. 
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vated risk of lung cancer (* * 200). nasal sinus cancer (n « 28), brain tumors 
(n * 34). and cancer of aJl sites (a * 2705). 

Lung Cancer 

A total of 429 deaths from lung cancer in women was recorded during the 16 
years of follow-up (1966-1981), Of these deaths. 303 occurred among nonsmokers 
and 200 among 91340 nonsmoking married women whose husbands' smoking 
habits were known. 

the standardized mortality ratiost^MRs) Of lung cancerin nonsmoking women 
mtgt 1.00, 1.36. 1.42. 1.58. and 1.91 when husbands were nonsmokers. ex- 
Makers, or daily smokers of 1-14. 15-19. or 20 or more cigarettes per day* 
respectively (one-tail P value * 0.00178) (Table 1), A similar dose-response 
relationship was observed by age and occupation of the husband (Table 2). J/ 

This tendency is in sharp contras! with that of stomach cancer, where no re¬ 
lationship at all exists between the risk in nonsmoking wives and the amount of 
smoking by the husband (Tables 3 and 4. Figs. I and 2). 

Similar trends of lung cancer risk elevation in nonsmoking women with the 
increase in the extent of the husband's smoking were observed in each time period 
of observation, in each age group, both by age of husbands and by age of wives; 
in each occupational group, and in most areas under observation (internal con¬ 
sistency) (Fig. 3) (7K No other characteristics of husbands or wives themselves 
were found to elevate the risk of lung cancer in their nonsmoking partners (7) 
(Table 5). 

# Nonsmoking husbands with smoking wives also showed an elevated risk of 
ting cancer, the SMP.s being 1.00, 2.14, and 2.31 in nonsmoking wives, wives 
smoking 1-19 cigarettes, and wives smoking 20 or more cigarettes daily, respec¬ 
tively (P ■ 0.0177). This observation also strengthens the evidence listed above 
(Table 6). 


TABLE I 

Ling Cancer Mortality in Women *y ace Grolp and by Hlsrands' Smoking Harit 
(Patient Herself a Nonsmoker r 


HmtiaMi 

ajepoup 



Husband s smofcmf Rabat 



Nonsmofcer 

Ex smoker 

1-14/da y 

15-I*day 

20 + /day 

Total 

40-49 

30-59 

•0—69 

70-79 

4 

10 

It 

3 

4.229 

7.791 

7.120 

735 

1 1235 

3 I.f2 

n uun 

2 MS 

B 8.6211 
20 9.468 

2* 7243 

2 612 

6 5.158 

8 4.052 

9 2.5 >3 

1 103 

16 10.764 
24 9.820 

23 4.651 

1 226 

35 32.02? 

65 33 253 

99 24.214 

11 2.046 

%Uf 

r 

2IJ95 

H 6212 

58 26.144 

24 11.828 

64 25.461 

TOO 91.540 

The weighted pemi 
estimate of rate ratio 
••d test-based 90S 
confidence limits 

1.00 



t 45< »£ 

”<m 

Mamet extension 
chi 2.913 

One-tail 

P value 0.00171 

Mantel LHaenuei chi 
Oac-taiJ P value 


- 

1.0855 

0.1389 

1.8290 

0 033? 

30295 
ooo i: 



' Prospective «ud>. 1966-1911. Japan 
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TABLE 2 

Ling Cancer Mortality in Women by Age Group. by Occupation, and by Hlsbands 
Smoking Ha*it (Patient Herself a Nonsmokert 





Husband's smoking habit 




Hiiibtndi 

Husband's 



Exsmoker 





occupation 

aye group 

Nonsmoker 

l-»9/<Uy 

20 + 

/day 

Total 

Agricultural 

40-49 

1 

ZJ02 

6 5.941 

9 

3.636 

16 

12.079 

•morktr 

50-59 

4 

3.497 

16 6Ji: 

9 

3.314 

29 

13:823 


60-69 

13 

4.064 

13 6.643 

10 

2.152 

56 

13.081 


70- 

5 

323 

f 446 

0 

89 

4 

858 

Total 


21 

10.406 

36 20.044 

28 

9J9I 

105 

39.841 

Other 

40-49 

3 

3.727 

9 9.093 

7 

7.128 

19 

19.948 


50-59 

6 

4.294 

15 1.830 

15 

6.306 

36 

19.4)0' 


60-69 

5 

3.036 

15 5J98 

13 

2.499 

33 

11.133 


70- 

2 

432 

4 619 

1 

1137 

7 

1.188 

Total 


16 

11.469 

43 24.140 

36 

16.070 

95 

51.699 

The weighted point 
estimate of rate ratio 

1.00 


l4 '<\* 


Mantel extension 
chi 3.145 

and lest*based 9CKt 






One-tail 


confidence limits 






P value 

0.0006) 

Mantel -Haenuel chi 



1.786 

3 053 



One-tail P value 



0.03705 

0 001II 




# Prospective study. 1966-1981. Japan. 


TABLE 3 

Stomach Cancer Mortality in Women by Age Group and by Husbands' Smoking Habit 
(Patient Herself a Nonsmoker r 





Hutband* wnoiinj habit 



age group 

Nonsmofcer 

Exvmokrr 

I-I4da> 

15- 19-day 

20* day 

. Total 

40—49 

50-59 

40-69 

70-79 

31 

60 

121 

7 

6.229 

7;79l 

7.IX 
735 

12 1.255 

M 1,922 

50 2.687 

4 U9 

44 1.621 

82 9.668 
10V 7.243 

It 612 

23 5.158 

36 4.052 

40 2.513 

1 t05 

48 

77 9.820 

78 4.65 ti 

6 226 

158 32.02- 

269 33.253 

398 24.214 

29 2.046 

Total 

21* 

21J95 

B0 6.212 

246 26.144 

Iff) 11.821 

209 25.4611 

154 91JMO 

The weighted point . _ 
estimate of rate 
ratio and tefi-bnscd 
•09 confidence limits 

1 ’* 0.93 



'*'<'£ 

Mamet extension 
chi -0.270 

One‘tail 

P value 

0 39358 

Mantel-Maraud chi 
Ooe-taj) P value 

- 

1.059 

0.14480 

-0.016 

049562 

-0.033 

0.48684 

0 091 
0.46375 



• Prospective study. 1966- 1981. Jtpui. 
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TABLE 4 

Stomach Cavcer Mortality in Women *y Act Gaoir. as Occl ration, and av Hlsrands* 
s moats c H abit i Patient Herself a Nonsmoker r 


Husband's 

occupation 

Husband's 
age group 

Husband's smoking habit 

Exsmoker 

Nonsmoker 1-19/da y 20- 

ft ay 

Total 

Agricultural 

40-49 

13 

2.502 

41 5.941 

25 

J.636 

79 

12.079 

worker 

50-59 

37 

3.497 

» 6.*i: 

37 

3.514 

130 

13.823 


60-69 

77 

4.084 

116 6.K45 

43 

2.152 

236 

13.081 


70- 

3 

323 

13 446 

3 

89 

19 

858 

Total 


130 

10.406 

226 20.044 

108 

9.341 

464 

39.(41 

Other 

40-49 

18 

3.727 

38 9.093 

23 

7.128 

79 

19.948 


50-59 

13 

4^94 

76 8.830 

40 

6.306 

139 

19.430 


60-69 

44 

3.036 

83 5,598 

35 

2.499 

162 

11.133 


70- 

4 

432 

3 619 

3 

137 

10 

1.188 

Total 


89 

11.489 

200 24.140 

101 

16.070 

390 

51.699 

The weighted point estimate 


um 


'”<0« 

Mantel extension 
chi 0.234 

of rale ratio and test-based 






One-tail 


90** confidence limits 






P value 

0.40749 

Mantel-Haenszrl chi 


_ 

0.298 

0.486 




One-tail P value 



0.38285 

0.31348 




* Prospective study. 1966-1981. Japan. 
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Fig. I. Relative risks of Ion# cancer and stomach cancer in VI .540 nonsmoking wives by husbands* 
smoking habit. I Prospective Study. IV66-1VK1. Japan! 


Source: https://www.industrydocuments.ucsf.edu/docs/jjyxOOOO 


2023382130 



684 


T. H IRA YAM'A. 


twoo'C's or» ctouO' 



Fig. 2; Mortalityratios for lunf cancer and stomach cancer in nonsmoking wives by husbands* 
smoking habits. <Prospective Study. 1966-19611 Japan ) 


*#asal Sinus Cancer ft? 

A significant risk elevation of cancer of para nasal sinuses in nonsmoking wives 
was observed according to the amount that husbands smoked, the SMRs being 
IcOO, 1.67, 2.02. and 2.55 when husbands were nonsmokers or smokers of 
14, 15-19, or 20 or more cigarettes daily, respectively (P » 0.02482) (Table 7). 
No otheprisfc factors studied were identified as significantly altering the liskw 
nasal sinus cancer in women. 



Ir occjpct nx» or hmswras* 
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Fig }. Mortality ratio, for hint oncer in nonimotm* wive, by htuband,' unokinf habiu. (Pro¬ 
tective Study. 1966-1981. Japan.) 
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TABLE 5 

Lvng Cancer Mortality in Nonsmoking Women Ratio by Selected Rjsx FAcroer 



Mortality ratio 
{relative risk! 

Chi-square 

values 

Husband s characteristics 



Smoking (20 cig. * /day) 

1 91 

9.18 

Drinking 

1.06 

004 

Population density: 600600 

uo 

0.30 

Women's characienstics 



Occupation: Agricuiture/others 

0.95 

0.17 

Number of children: 0-3M-9 

1.09 

048 

Drinking: -/- 

1.02 

0 01 

Meat: Daily'others 

1.12 

009 

Greenryello^ vegetable: Daily others 

0 88 

0.93 

Soybean pasie soup Daily/othcrs 

108 

0.29 


•Prospective study. 1966-1981, Japan. 


-i*' ' 1 

i Srain Tumors , 

’rTbe risk of brain tumor was also observed to increase with an increase in the t * 
extent of husbands' smoking habits, the risk for nonsmoking women being 1.00. 
J.03, 6.25. and 4.32 when husbands were nonsmokers or smokers of 1-14. 15- 
:3&or 20 or more cigarettes daily, respectively (F « 0.00376) OTabie 8). 

^Cancer of All Sites 

¥ r jn the case of cancers of all sites, a significant elevation in risk was observed, 
the SMRs for nonsmoking women being 1.00.1.12. and 1.23 when husbands were 
oonsmokers. ex-smokers, or smokers of 1-19 or 20 or more cigarettes daily. 


TABLE 6 

Llnc Cancer Mortality in Nonsmoking Husbands by Wives' Smoking Habit - 


• Wife i smoking habit 

Husbands -- 

age (roup Non smoker I-19/day 20+ /day lota) 


11 40-59 

24 

10.741 

1 

321 

1 

1*4 

26 

11.246 

60- 

33 

•J38 

3 

276 

2 

229 

3* 

9.043 

ii Total 

37 

19.279 

4— 

597 


413 

64 

20.289 


The weighted point estimate ( ^ 

of rate ratio and test-based 
90S confidence limits 

1.00 

Mantel-Ham tzel chi 
One-tail iP value 


• Prospective study. 1966-1981. Japan: 


2 1A< 4M 
1 ,4< 0.9« 


"<5 


rs is ^ 

V 1.19 

2 1046 
0.0177 


Mantel extension 
chi 1.969 
One-tail 

P value 0.02335 
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TABLE 7 

Nasal Sim s Cancer Mortautytn Women by ace Croup and-by Husbands' Smoking Habit 
(Patient Herself a Nonsmokert 






Husband s smoking habit 




Husband's 

•r roup 










Nonsmoker 

Ex-smoker 

I-U day 

15 -19. day 

20- day 

Total 

40-49 

0 

6.229 

0 

11255 

1 1.(01 

1 5.15R. 

2 10.7m 

4 

52.027 

50-59 

1 

7.791 

0 

1.9 22 

3 9.668 

1 4.052 

2 9.R20 

7' 

35.253 

60-W 

4 

7.120 

0 

2.6*7 

5 724} 

2 2213 

6 4.651 

17 

24.214 

70-79 

0 

755 

0 

J4I 

0 612 

0 105 

0 226 

0 

2.0*6 

local 

5 

21.995 

0 

6212 

9 26.1*4 

4 It J2S 

10 25.461 

2S 

91.540 

Tbt weighted point 
estimate of rate 


1.00 


— 


«< 2 : 

2 aa< 6 * 7 

Mantel extension 

mm and lew-based 








chi 

1 963 

90* confidence 








One-tail 


hauls 








P value 

002AR2 

Mantel-Haettsxcl chi 





0.916 

1.012 

1.713 



Onc-uii P value 





0 1713 

0.15577 

0 0*136 




Notr. Iv computation ages 60-69 ud 70-79 were co mb in ed. 
• Prospective study. 1966- 1981. Japan. 


respectively (P « 0.00020) (Table 9).TTus risk elevation is influenced by the 
Elevated risk of lung cancer and cancers of other selected site s such as "nasal 
fen us cancer, brain tumor, and possibly also breast cancer. Risk elevation for 
cancer of ail sites becomes nonsignificant when these cancers are excluded. No 
significant association was observed with other cancers such as those of the 
mouth, pharynx, esophagus, stomach, colon, rectum, liver, pancreas, perito¬ 
neum. cervix, ovary, urinary bladder, skin, bone, malignant lymphoma, or leu- 


TABLE 8 

Brain Timor Mortality in Women *y age Group ano »y Husbands' Smoking Habit 
(Patient Herself a NoNSMOKERr 


Husband i smoking habit 


Husband's 
aft group 

Nonsmoker 

Ex-smoker 

t-14'day 

15 

-19 day 

20- day 

Total 1 

40-49 

0 6.229 

0 

1255 

t 1.621 

6 

5.158 

4 10j764 

11 

32.027 

50-59 

1 7.791 

0 

1.922 

4 9.668 

3 

4.o<: 

4 9.820 

12 

35253 

60-69 

1 7.120 

0 

2.6*7 

5 7243 

0 

2213 

4 4.651 

10 

242U 

70-79 

1 755 

0 


0 612 

0 

105 

0 226 

1 

2.0*6 

Total 

J 21.995 

0 

6212 

10 26.144 

9 

11.828 

12 25 .461 

34 

91.540 

The weighted potm 

| oo 




a ' 


tx J2.19 



estimate of rote 




■’•"•'*1107 

-2.01 

■’1.53 

Mantel extension 

ratio and test-based 




*' 




Chl 

2.673 

90* confidence 








Onc-iail 


hsuts 








P value 

0.00376 ! 

Mantel-Hamszei chi 




1.756 

5 

.656 

2.317 



(few-tail P value 




0.03954 

0.00395 

0.01025 




Soft. In computation, a«ct 60-69 and 70-79 were combined. 
* Prospective study. 1966-19*1. Japan. 
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TABLE 9 

An Sms Cancer Mchtauty in Women Age Group. ^'Occupation, and *v Hlsra.nds* 
Smoking Habit < Patient Herself a Nonsmoker r 





Husband * smoking habit 




Husband’s 

Husband's 



Eitmofcer 





occupation 

age group 

Nonsmoker 

1-19/day 

20 - 

/day 

total 

Agricultural 

40-49 

40 

2.502 

119 5.941 

76 

3.6.V> 

235 

13.079 

worker 

50-59 

96 

5.497 

Ml 

115 

3.514 

412 

13.823 


60-69 

205 

4.0M 

373 6.845 

127 

2.152 

705 

13.081 


70- 

17 

323 

22 446 

5 

89 

44 

858 

Tout 


>58 

10.406 

715 20.044 

323 

9.391 

1.396 

39.841! 

Other 

40-49 

48 

3.727 

118 9,09? 

103 

7.128 

269 

19.948 


50-59 

79 

4.294 

248 8.830 

169 

6.306 

496 

19.430 


60-69 

n: 

3.036 

239 5.598 

129 

2.499 

500 

11.133 


70- 

17 

432 

21 619 

6 

137 

44 

1.188 

Total 


276 

11.489 

626 24.140 

407 

16.070 

1.309 

51.699 

The weighted point 
estimate of rate ratio 
and test-based 90^ 
confidence limits 


1.00 

p ^1-1 

N.03 

x i.i: 

Mantel extension 
chi 3.540 

One-tail 

P value 0.00020 

Mantel-Haenszel chi 



2.232 

3.628 



One-tail P value 




0.01281 

0.00014 




* Prospective study. 1966-198K Japan. 


kcmia, the direction of this trend being evenly distributed to both the plus-side 
(risk increases with the extent of husband's smoking habit) and the minus-side 
(risk decreases with the extent of husband's smoking habit). 

DISCUSSION 

This study confirms the correlation between lung cancer and spousal smoking 
reported previously. The correlation is quite specific in terms of diseases. For 
instance, no risk elevation at all was observed for stomach cancer. A striking 
internal consistency of association was also observed. The results were essen¬ 
tially similar when observed in terms of age of husbands, age of wives, occupation 
of husbands, and differing periods of observation. The results are in line with a 
Greek study by Trichopouios and others (10) and a U.S. study by Correa and 
others (4) (external consistency), although they are slightly at variance with an 
American Cancer Society study in the United States (3) and a case-control study 
conducted by kabai and Wynder (8). 

Differences in proximity between husband and wife in daily life, room size, 
room ventilation, and frequency of wives who work in offices in these countries 
are potentially influential factors in enhancing the extent of risk posed by hus¬ 
bands' smoking. 


Source: https://www.industrydocuments.ucsf.edu/docs/jjyxOOOO 


2023382134 


688 


T. HIRAYAMA 


Histology of 21 cases of liung cancer in nonsmoking wives with smoking hus¬ 
bands was not essentially different from that of smoking women (adenocarci¬ 
noma. 57.19e; squamous cell carcinoma. 19.0#; and small-cell carcinoma. 4.8#), 
^Thc current results of elevated risk of nasal sinus cancer in addition to the 
risk of lung cancer must strengthen the plausibility of carcinogenic hazards of> 
sidestream smoke inhalation through the nose, as they are in line with the results 
of measurements of various carcinogens in sidestream smoke showing them to 
be present in higher concentrations than in mainstream smoke (2. 3). These results 
are also compatible with known evidence showing a possible influence of passive 
smoking on health including elevation of carboxyhemoglobin and nicotine/co- 
tinine levels in saliva, blood, and urine after exposure to passive smoking: ele¬ 
vation of hydroxyproline levels in urine (a marker of collagen destruction in lung 
tissue); the presence of mutagens in urine (I); small airway dysfunction in those 
exposed daily to passive smoking in the workplace (I I): and risk elevation for 
pneumonia, bronchitis, and asthma in children with smoking parentis). 

When the effects of passive smoking due to husbands' smoking were compared 
with the effects of direct smoking in womem the results clearly indicated that the 
effect of passive smoking is less than one-fifth that of direct smoking, the SMRs 
being 1.55 and 3.8 L respectively. In terms of attributable risk, however, the effect 
of passive smoking on lung cancer in women is nearly as important as that of 
direct smoking because the population of intrahousehold passive smokers at risk 
is four times greater (n * 69,645) than the population of active smokers (n * 
17.366). Therefore, although the relative risk of indirect smoking is much smaller 
than that of direct smoking, the absolute excess deaths from lung cancer due to 
passive smoking may be quite important because of the large size of the exposed 
group—especially in countries such as Japan where the majority (nearly 70#) of 
adult men smoke, but only a minority <13# or less) of adult women smoke. 

Passive smoking can be divided into (a) direct passive smoking (direct inhala¬ 
tion of sidestream smoke before being diluted by room air) and (b) indirect passive 
smoking (inhalation of room air polluted by sidestream smoke) according to the 
extent of proximity effect, just as droplet infection is separated from droplet 
nuclei infection in acute respiratory communicable diseases: the effect of venti¬ 
lation is of limited importance in the former case, although quite significant in 
the latter. Small room size and congested living conditions in Japan (and possibly 
also in countries like Greece) are naturally more conducive to direct passive 
smoking. 

As described in a previous report, the age-adjusted mortality rates for lung 
cancer are increasing rapidly for both men and women in Japan. As only a fraction 
of Japanese women with lung cancer smoke cigarettes, the reasons why their 
mortality from lung cancer nearly parallels that of men have been unclear. The 
current study attempts to explain at least a part of this long-standing riddle. 
Although the tverage rate of female smokers in Japan has remained fairly stable 
over the past 20 years, a statistically significant increase in the mortality rate for 
lung cancer in nonsmoking women was observed in our long-term follow-up study 
of a large-size population. Mortality rates per 100,000 for ages 50-59,60-69, and 
70 and above were 7.1, 17.7, and 31.0 in first 10 years of follow-up and 9.9. 27.1, 


Source: https://www.industrydocuments.ucsf.edu/docs/jjyx0000 
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and 40 in the subsequent 6 years, respectively iP - 0.00373). This phenomenon 
can be interpreted as the influence of widespread exposure to (Missive smoking 
in Japan. 

As aJso emphasized in this earlier report, these observations strongly question 
the validity of the conventional method of assessing the relative risk of developing 
lung cancer in smokers by comparing it with nonsmokers. This study shows that 
oonsmokers are definitely not a homogenous group and should be subdivided 
according to the extent of previous exposure to indirect or passive smoking. The 
observation of the effect of passive and active smoking on lung cancer risk in 
men and women revealed a similar effect of both active and passive smoking on 
lung cancer when nonsmokers without exposure to imrahousehold passive 
smoking were used as the unit risk group (Fig. 4). 

The observation of an elevated risk of brain tumors in nonsmoking women with 
smoking husbands is of importance in considering the etiology of bnin tumors 
(an area in which our current knowledge is quite limited), especially in relation 
to a similar report on the influence of passive smoking on childhood brain tu- 
mor/(9). 
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Fig 4 Active and passive smoking and lun# cancer mortality: Relative risks (RRl with 90^ con¬ 
fidence intervals. (Prospective Study. 1966-1981. Japan. > 
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The results of the present study must be effectively utilized in planning pro¬ 
grams for the control of lung cancer and other selected diseases. The results 
clearly indicate that lung cancer especially in women, can only be controlled 
satisfactorily when proper measures are taken against passive smoking as well as 
against active smoking, especially in countries like Japan. A similar statement 
may also be valid for cancers of other selected sites. 
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